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PVascular Remodeling After
“Successful” Repair of Coarctation
Impact of Aortic Arch Geometry
Phalla Ou, MD,*† David S. Celermajer, MBBS, DSC, FRACP,‡ Elie Mousseaux, MD, PHD,†§
Alain Giron, PHD,† Yacine Aggoun, MD, Isabelle Szezepanski, Daniel Sidi, MD, PHD,
Damien Bonnet, MD, PHD¶
Paris, France; and Sydney, Australia
Objectives This study was designed to investigate the influence of aortic arch geometry on vascular remodeling after ana-
tomically successful repair of coarctation of the aorta (CoA).
Background Abnormalities of the precoarctation vasculature are known to occur after CoA repair and appear related to ad-
verse outcomes. The influence of aortic arch geometry on such abnormalities is unknown.
Methods Sixty-three postcoarctectomy subjects (age 15.9  6.3 years) were compared with 63 control volunteers. Aortic
arch shape was characterized on magnetic resonance imaging using both qualitative classification, identifying 3
subtypes of arch geometry (Gothic, Crenel, Romanesque), and a quantitative index, height/width ratio (H/W) of
the aorta. Using ultrasound, we measured carotid artery intima-media thickness (IMT) and stiffness index and
distensibility, as well as right brachial artery flow-mediated dilation (FMD) and glyceryl trinitate (GTN)-induced
dilatation, to assess the precoarctation vasculature of these subjects.
Results Gothic arch type was associated with higher carotid IMT and stiffness index, lower carotid distensibility
(p  0.001 for all), and lower brachial reactivity (FMD, p  0.01; GTN response, p  0.001) compared with
Crenel and Romanesque geometries and with control subjects. The height/width ratio was also significantly re-
lated to these vascular abnormalities. Even in CoA subjects with Romanesque arch geometry, arterial function
and stiffness parameters were significantly impaired compared with control subjects.
Conclusions In young adult survivors of anatomically successful CoA repair, a gothic-type aortic arch with high H/W is
associated with abnormal IMT, higher aortic stiffness index, and impaired arterial reactivity in the pre-CoA
vasculature. (J Am Coll Cardiol 2007;49:883–90) © 2007 by the American College of Cardiology Foundation
ublished by Elsevier Inc. doi:10.1016/j.jacc.2006.10.057r
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Cespite operative repair, subjects who have had coarctation
f the aorta (CoA) still remain at high risk of cardiovascular
orbidity and mortality (1–3). Early vascular remodeling in
pper limb conduit arteries has been detected in children
nd young adults, even after successful and early surgery (4).
ascular remodeling includes impaired vasoreactivity and
ncreased intima-media thickness (IMT) of the pre-CoA
rteries (4–6). Such vascular remodeling likely has clinical
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Manuscript received March 6, 2006; revised manuscript received September 22,
006, accepted October 9, 2006.elevance, as these vascular changes have been shown to be
elated to cardiovascular risk (7,8).
The determinants of vascular remodeling in postcoarc-
ectomy subjects are unclear. Although remodeling has a
igh prevalence in subjects studied late after CoA repair,
here is a wide overlap of individual values of endothelial
unction and arterial stiffness parameters between postco-
rctectomy subjects and control subjects (9,10). Therefore,
he determinants of vascular remodeling in postcoarctec-
omy subjects have to be further investigated to identify the
actors that predispose to the development of adverse
ascular changes.
We have recently shown that aortic arch shape deforma-
ion with a peculiar “Gothic” geometry is an independent
ontributor to both resting (11) and exercise-induced hy-
ertension (12) in subjects who have undergone successful
oA surgery. Our current aim was to assess whether Gothicrch geometry is also associated with adverse vascular
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Vascular Remodeling and Aortic Arch Geometry February 27, 2007:883–90remodeling in pre-CoA arteries.
We therefore examined the rela-
tionship between aortic arch ge-
ometry and conduit artery struc-
ture and function in survivors of
CoA repair and control subjects.
Methods
Subjects. The study population
(Table 1) included 63 subjects
with successful CoA repair, of
whom 10 were recruited from a
previous study (11). All subjects
had had classical postductal CoA
repaired with simple or extended
end-to-end anastomoses, accord-
ng to the presence or absence of hypoplasia of the aortic
rch. Standard end-to-end anastomosis was performed
hen CoA was simple without hypoplasia of the aortic arch.
xtended end-to-end anastomosis was performed when
oA was associated with hypoplasia of the aortic arch as
escribed previously (13). The proportion of subjects who
nderwent extended versus simple repairs was similar be-
ween groups (p  0.2).
We included consecutive subjects with isolated CoA who
ere normotensive at rest, defined as having systolic and
iastolic blood pressure (BP) within the normal range
ccording to the Task Force Report on High Blood Pressure
n Children and Adolescents (14) and who were not
eceiving any antihypertensive medication. We excluded
ubjects with bicuspid aortic valve, aberrant subclavian or
Abbreviations
and Acronyms
BP  blood pressure
CoA  coarctation
Einc  incremental elastic
modulus of elasticity
FMD  flow-mediated
dilation
GTN  glyceryltrinitate
H/W  height/width ratio
IMT  intima-media
thickness
MRI  magnetic resonance
imaging
rterial Measurements in CoAubjects and in Control Subjects
Table 1 Arterial Measurements in CoASubjects and in Control Subjects
CoA Control p Value
n 63 63
Gender, M/F 34/29 33/30 0.2
Age, yrs 15.9 6.3 14.0 6 0.09
Weight, kg 61.2 18.2 55.0 20.5 0.56
Height, cm 169.5 23.9 165.2 25.2 0.3
Age at operation,
median (months)
2 — —
Duration of follow-up after
surgery, yrs
15.6 6.4 — —
Blood pressure at rest
Systolic BP, mm Hg 116.2 11.7 113.8 11.9 0.27
Diastolic BP, mm Hg 67.6 8.9 66.6 5.7 0.45
Pulse pressure, mm Hg 48.6 7.3 47.2 6.4 0.52
Arterial measurements
IMT, mm 0.60 0.08 0.50 0.038 0.001
Distensibility, mm Hg1·103 5.3 2.3 9.6 2.8 0.001
 stiffness index 2.6 0.5 2.1 0.33 0.001
Einc, mm Hg·103 2.02 0.38 1.31 0.037 0.001
FMD, % 4.7 2.1 6.9 0.9 0.001
GTN, % 14.6 4.1 22.9 5.3 0.001s
P  blood pressure; CoA  coarctation; Einc  incremental elastic modulus of elasticity; FMD 
ow-mediated dilation; GTN  glyceryltrinitrate; IMT  intima-media thickness.ther similar vessel abnormalities, or any associated aortic
all abnormalities that may independently influence arterial
tiffness (15). Subjects with an interposition graft or subcla-
ian flap repair, those with any previous treatment for
e-CoA (balloon angioplasty, stenting, or patch aorto-
lasty), and those with evidence of aortic arch narrowing
nd/or re-CoA with any of the following criteria were also
xcluded: 1) right arm-leg systolic BP gradient at rest 15
m Hg, 2) systolic peak flow velocity 3m/s with evidence
f diastolic runoff on echocardiography with Doppler (using
General Electric Vivid 7 echo machine [Milwaukee,
isconsin] with 3- and 5-MHz multifrequency probes),
nd 3) percentage of residual stenosis 30% at the isthmus
n magnetic resonance imaging (MRI). Aortic diameters
ere measured at the narrowest diameter at the site repair
m) and descending aorta 10 cm distal to the site repair
D). The percentage of residual stenosis was calculated as
00  (1  (m/D) (Fig. 1).
We investigated, using an identical protocol, 63 compa-
able healthy control volunteers. These were either outpa-
ients (n 38) found to have innocent murmurs or children
f hospital employees (n  25). There were no significant
ifferences between these 2 subgroups of control subjects in
ny of the parameters measured. The hospital ethics com-
ittee approved this study, and all subjects or their guard-
ans gave informed consent.
P measurements. Resting BP in the right arm and right
eg was measured simultaneously by an automatic oscillo-
etric cuff device (Dinamap, Critikon Inc., Tampa, Flor-
da) following at least 10 min of rest in the supine position.
he mean of the second and third measures of systolic BP,
iastolic BP, pulse pressure, and arm-leg systolic BP gradi-
nt were used.
rterial measurements. Arterial noninvasive investiga-
ions were performed by the same investigator (I.S.), who
as not aware of the status of the subjects or control
atients.
All subjects and control patients underwent assessment of
ndothelium-dependent flow-mediated dilation (FMD)
nd endothelium-independent dilatation to glyceryl trini-
rate (GTN) of the right brachial artery using previously
escribed methods (16). After the subject had rested for at
east 30 min, FMD was defined as change in arterial
iameter in response to reactive hyperemia (increased flow
roducing endothelium-dependent vasodilation), and GTN
esponse was defined as changes in arterial diameter in
esponse to the endothelium-independent vasodilator
TN, 200 g given sublingually.
B-mode and M-mode echo measurements were per-
ormed on the right common carotid artery. We used a
eal-time B-mode ultrasound imager (Acuson Sequoia,
ountain View, California). Intima-media thickness and
umen diastolic (Dd) and systolic (Ds) diameters were
easured as previously described and validated (16).
One author (Y.A.), blinded to the disease state of theubject, performed image analyses of brachial and carotid
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February 27, 2007:883–90 Vascular Remodeling and Aortic Arch Geometryrteries off-line with semiautomated video image analysis
oftware (16). Three parameters for functional arterial wall
lterations were calculated: the distensibility (distensibility 
[Ds  Dd/Dd]/P) were the pulse pressure P  systolic
P  diastolic BP, the stiffness index ( stiffness index 
Figure 1 Aortic Arch Measurements
Aortic arch width (W) corresponds to the transverse diameter of the arch and
is defined as the maximal transverse distance between the midpoints of the
ascending and descending aorta, close to the axial plane going through the
right pulmonary artery. Height of the aortic arch (H) is defined as the maximal
vertical distance between W and the highest mid-point of the aortic arch. m
is the minimal diameter at the coarctectomy site, and D is the diameter of
the descending aorta.
Figure 2 Three Different Morphologies of the Aortic Arch After
From left to right: Gothic geometry, Crenel, and Romanesque (see definitions in th1n(systolic BP/diastolic BP)]/[Ds  Dd/Dd]), and the
ncremental elastic modulus of elasticity (Einc  3[1 	
LCSA/IMCSA)]/distensibility). Lumen cross-sectional
rea (LCSA) equals Dd2/4, and carotid intima-media
ross-sectional area (IMCSA) equals  (Dd/2 	 IMT)2 
(Dd/2)2.
RI measurements. All MR studies were performed on a
.5-T magnet (Signa LX,GE Medical Systems, Milwaukee,
isconsin) equipped with a 23-mT/m/ms gradient system
nd commercially available software using the body phased-
rray coil. Image acquisition was triggered on the electro-
ardiogram. The entire thoracic aorta was obtained accord-
ng to standard technique as previously described (11).
riefly, a series of T1-weighted images were obtained using
cquisition of a 3-dimensional breath hold gadolinium-
nhanced MR angiography in an oblique sagittal plane to
btain images along the long axis of both the ascending and
escending aorta parallel to blood flow (repetition time/
cho time 4.5/2 ms; image matrix size from 128 to 190
56; field of view of 180 to 400 mm and 1 to 3 mm for slice
hickness, peripheral injection of 0.1 mmol/kg of gadolin-
um). Analyses were carried out by an experienced observer
E.M.), who was blinded to subject status and unaware of
P and arterial measurements.
Aortic arch geometry was assessed using either native or
aximal intensity projection images of the thoracic aorta.
orphology of the aortic arch was assessed in left anterior
blique projection. We have previously described different
ypes of aortic shape, based both on geometric patterns
bserved as well as on an objective measure of height and
idth of the aortic arch (12). First, we qualitatively classified
ortic arch shape as “Gothic,” “Crenel,” or “Romanesque”
Fig. 2). Briefly, Gothic arch had a triangular form, Crenel
ctation Repair
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Vascular Remodeling and Aortic Arch Geometry February 27, 2007:883–90rch had a rectangular form, and Romanesque arch had a
emicircular rounded form. This classification was made by
wo independent experienced MRI radiologists (E.M. and
.O.) with complete concordance between them as regards
lassification into arch type. Next, we quantitatively char-
cterized aortic arch shape by measuring its height (H) and
idth (W) and calculating a H/W ratio (Fig. 1). Width
orresponded to the maximal transverse length between the
idpoints of the ascending and descending aorta, close to
he axial plane going through the right pulmonary artery.
eight of the aortic arch was defined as the maximal vertical
istance between the line W and the highest midpoint of
he aortic arch.
tatistical analysis. All data were analyzed using the JMP
oftware version 5.0.1 (SAS Institute Inc., Cary, North
arolina) and the R software version 1.7.0 (R Foundation
or Statistical Computing, Vienna, Austria). Data are pre-
ented as the mean value  SD. The Kolmogorov-Smirnov
est for normality was performed to determine whether
ontinuous variables were normally distributed, which was
he case for each such parameter. The CoA subjects (as a
roup) and the control subjects were compared by 2-sample
tests. For assessment of differences between the subtypes of
rch geometry and control subjects, we performed ANOVA
ollowed by post-hoc pairwise testing with Scheffe’s test
excluding the small group of subjects with Crenel-type
eometry, n  9).
Univariate and multiple linear regression analyses (with
imultaneous entry) were performed in the CoA subjects
nd on the different subtypes of aortic arch geometry with
MT, distensibility,  stiffness index, Einc, FMD, and
TN as the dependent variables. The following covariables
ere included in the models: age at operation, age at time of
he study or duration of follow-up after surgery, height,
eight, resting systolic BP, residual stenosis, H/W ratio,
Arterial Measurements in Subtypes of Aortic Arc
Table 2 Arterial Measurements in Subtypes
Gothic
n 27
Age, yrs 15.9 6
Weight, kg 61.7 18.8
Height, cm 168.8 14.9
Blood pressure at rest
Systolic BP, mm Hg 119.2 12.8
Diastolic BP, mm Hg 68.1 8.5
Pulse pressure, mm Hg 51.1 7.6
Arterial measurements
IMT, mm 0.65 0.05
Distensibility, mm Hg1·103 4.4 2
 stiffness index 2.8 0.52
Einc, mm Hg·103 2.29 0.56
FMD, % 3.8 0.8
GTN, % 13.1 3.8
The p value for ANOVA refers to a comparison among the 3 groups. Pa
Results). The group of subjects with Crenel morphology was excluded f
meaningful comparisons.
Abbreviations as in Table 1.r aortic arch geometry category (Gothic, Crenel, or
omanesque).
A 2-tailed p value0.05 was considered to be statistically
ignificant.
esults
re-CoA vascular studies: CoA versus control subjects. Sub-
ect characteristics and vascular results from the study are
ummarized in Table 1. The CoA subjects and control
ubjects were comparable in age, gender, weight, height,
nd resting BP. We noted that CoA subjects had signifi-
antly higher IMT, lower carotid distensibility, higher 
tiffness index and Einc, and reduced brachial FMD and
TN compared with control subjects. No correlation was
ound between arterial stiffness or endothelial function
arameters and age at surgery or duration of follow-up.
ortic arch geometry types. Twenty-seven subjects (43%)
ad Gothic geometry, 9 (14%) had Crenel geometry, and 27
43%) had Romanesque geometry. As anticipated, H/W
as significantly higher in subjects with Gothic geometry
hen compared to the 2 other morphologies (Gothic 
.82 0.11, Crenel 0.65 0.16, Romanesque 0.67
.1; p  0.001). The percentage of residual stenosis was
omparable among the 3 geometries (Gothic  16.3 
0.4%, Crenel  19.1  9.9%, Romanesque  18.4 
.9%; p  0.1).
orrelations between aortic arch geometry and vascular
tudies. Vascular parameters for each aortic arch type are
hown in Table 2. The 3 subgroups of aortic arch geometry
ere comparable in age, weight, height, and BP. Carotid
MT was significantly increased in subjects with Gothic
rch geometry compared with control subjects. Subjects
ith a Romanesque geometry did not have increased IMT
ompared with control subjects. In addition, IMT was
ometry and in Control Subjects
rtic Arch Geometry and in Control Subjects
Romanesque Control p Value
27 63
15.1 6.1 15.3 6.0 0.4
58.5 17.3 62.1 16.2 0.2
169.5 13.5 169.5 15.5 0.7
113.2 8.8 113.8 11.8 0.5
66.1 11.1 66.6 5.8 0.3
47.1 8.5 47.2 8.1 0.2
0.51 0.05 0.50 0.03 0.01
6.2 2.4 9.6 3.0 0.001
2.44 0.44 2.1 0.33 0.02
1.7 0.29 1.3 0.37 0.01
5.1 2.5 6.9 0.9 0.02
16.3 3.8 22.9 5.3 0.01
omparisons between groups were then carried out (see Methods and
analysis, as there were too few subjects (n 9) in this group to allowh Ge
of Ao
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February 27, 2007:883–90 Vascular Remodeling and Aortic Arch Geometryignificantly higher in Gothic geometry compared with the
omanesque geometry subgroup. Arterial stiffness was sig-
ificantly higher in Gothic geometry compared with control
ubjects and the Romanesque geometry subgroup. Finally,
oth brachial FMD and GTN were lower in the Gothic
eometry group compared with control patients and those
ith Romanesque geometry (Fig. 3).
When using the continuous variable H/W ratio to
escribe the aortic geometry, univariate analysis showed
ositive correlations between H/W ratio and carotid IMT
s well as with  stiffness index and Einc. Negative
orrelations were found between H/W ratio and carotid
istensibility, brachial FMD and GTN (Fig. 4).
Using multivariate analysis, the only independent predic-
or of carotid IMT was the H/W ratio (p  0.001) when
he variables used in the model were age at operation, age at
ime of the study, or duration of follow-up; weight; height;
ystolic BP; H/W ratio; and residual stenosis. When the
eometry category was used in the model instead of the
ontinuous H/W ratio, Gothic geometry was the only
ndependent predictor of the carotid IMT level (p 0.001).
sing the same models, we found that distensibility, 
tiffness index, and Einc were also independently associated
ith both high H/W ratio and Gothic geometry.
iscussion
espite successful repair of CoA in infancy, concerns
emain about the long-term follow-up results in these
ubjects (1–11). There is now a large body of literature that
Figure 3 Vascular Parameters in the Different Subtypes of Aort
Einc  incremental elastic modulus of elasticity; FMD  flow-mediated dilation; GTescribes a consistent vascular phenotype of the conduit srteries proximal to the CoA repair site (17–20). This
henotype includes increased IMT, increased stiffness, and
educed vasoreactivity of the precoarctation arteries. The
eterminants of such vascular changes are unclear. Our
tudy may contribute, at least in part, to understanding the
omplex mechanisms with regard to vascular abnormalities
eported late after successful CoA repair. Indeed, we have
dentified a previously unrecognized factor contributing to
he variability in vascular abnormalities seen in post-CoA
ubjects. The present study is the first to report the role of
ostoperative aortic arch geometry in vascular remodeling in
ubjects having undergone successful CoA repair. These
ovel findings have clinical relevance, as aortic arch geom-
try appears to identify subjects at high risk of abnormal BP
esponse and adverse vascular remodeling.
Intima-media thickness and stiffness after CoA repair are
ssociated with hypertension during daily life and with
ncreased left ventricular mass, both of which are important
redictors for late morbidity and mortality (21). Isolated
ystolic hypertension, influenced by the stiffness of large
rteries, is the most common subtype of hypertension after
oA repair (22) and is a major risk factor for stroke,
oronary artery disease, and total cardiovascular mortality
23). Hence, there is a rationale for understanding the
echanisms of increased IMT and stiffness after CoA
epair. Abnormal findings in the vascular reactivity measures
FMD and GTN) are not consistently found in subjects
ho had CoA repair (4,9,10,24,25) and, indeed, there was
wide range of values in these parameters in the current
ch Geometry and in Control Subjects
lyceryltrinitate; IMT  intima-media thickness.ic Ar
N  gtudy. Similarly, although long-term follow-up studies show
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Vascular Remodeling and Aortic Arch Geometry February 27, 2007:883–90high prevalence of hypertension, a significant proportion
f CoA survivors remain normotensive after 30 years
1,2,22). These findings suggest the existence of variable
actors contributing to hypertension and vascular dysfunc-
ion, which (to date) are incompletely understood.
Older age at surgery is associated with late hypertension
26), and Heger et al. (27) have also shown that persistent
mpairment of FMD and GTN is more likely to be present
n subjects corrected after 9 years of age. Conversely, de
ivitiis et al. (4) found that both endothelial and smooth
uscle functional abnormalities may persist despite early
epair, and Vogt et al. (28) have documented that vascular
bnormalities may even remain unchanged after successful
oA surgery in the neonatal period. In the current study, we
ound no correlation between age at surgery (median 2
onths) and arterial reactivity or stiffness parameters.
othic arch, hypertension, and vascular remodeling. We
ave recently shown that Gothic geometry of the aortic
rch, characterized by an elevated H/W ratio, was an
ndependent predictor of resting hypertension after CoA
epair (11). In the present study, Gothic arch geometry was
ndependently associated with important alterations of ar-
erial wall thickness (increased IMT) and function (im-
Figure 4 Correlations Between Vascular Parameters and H/W
H/W  height/width ratio; other abbreviations as in Figure 3.aired vasoreactivity and increased stiffness) of the pre-CoA srteries. Although not as marked as with Gothic arch
tructure, there were persistent abnormalities in certain
ascular parameters noted in the post-CoA subjects with
omanesque arch geometry compared with control subjects.
his suggests that aortic arch geometry does not completely
xplain the existence of vascular abnormalities after late
epair.
rterial stiffness after CoA repair. To establish the extent
f arterial wall rigidity, we assessed 3 separate parameters:
rterial distensibility,  stiffness index, and incremental
odulus of elasticity. The distensibility reflects the direct
elation between pulse pressure and change in dimension
nd provides information on the elasticity of the artery.
owever, it is directly dependent on the actual BP and
herefore may be a less reliable indicator to establish arterial
tiffness, especially in the presence of hypertension. The 
tiffness index combines information on intrinsic wall be-
avior and changes in wall dimensions under a given relative
ressure. It is independent of BP in normotensive subjects
29). Finally, the Einc provides direct information about
rterial wall rigidity independent of its geometry (30). All 3
arameters suggested enhanced rigidity in association with
othic arch geometry, and this (like increased IMT inubjects with Gothic arch) may be the consequence of
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February 27, 2007:883–90 Vascular Remodeling and Aortic Arch Geometrytructural abnormalities of the arterial wall. An increase in
ollagen and a decrease in smooth-muscle cell content as
ell as elastic fiber degeneration in the aortic segment above
he CoA repair site has been documented previously (31)
nd could account for our observations.
The vascular abnormality we observed with Gothic ge-
metry in this study could be the result of an enhanced
arly-wave reflection at the site of the acute angle in the
ortic arch. This may shorten the timing of the arrival of
he reflected wave at the proximal aorta and increase the
roportion of central pulse pressure that results from arterial
ave reflection. We are currently performing applanation
onometry studies and MRI velocities measurements to
nvestigate this possibility. Recently, Vriend et al. (32)
howed that even a mild residual narrowing at the site of
oA repair was a strong and independent predictor of
aytime systolic BP and common carotid IMT, which may
lso be due to enhanced and early-wave reflection at the site
f restenosis. Interestingly, these authors raised the question
f lowering the threshold for re-intervention on mild
e-CoA to improve long-term outcome in these subjects.
ur results suggest that abnormal aortic arch shape after
epair, especially the peculiar Gothic arch, may be an
ggravating factor that accelerates vascular remodeling and
ysfunction after CoA repair, even in subjects who are
onsidered successfully repaired on the basis of traditional
natomical criteria.
tudy limitations. Although the classification of arch by
hape into Gothic, Crenel, and Romanesque forms is
elatively simple in many cases, this is a qualitative catego-
ization that may not always be easy to assign. For this
eason, we also calculated a more objective and continuous
ariable, aortic arch H/W ratio, which is greater in subjects
ith Gothic arch. Furthermore, only a few subjects (n  9)
ad Crenel geometry, making it difficult to draw firm
onclusions about this group. Whichever classification for
rch geometry is used to describe postoperative aortic shape,
ur findings highlight an important relationship between
eformation of the repaired aortic arch and vascular abnor-
ality in the pre-CoA arteries. Further study will be
equired to see whether Gothic shape predates surgery in
ny or all cases, or if surgical modifications might be
ossible to preserve a more Romanesque, rounded shape
fter CoA repair. Even if surgical modifications cannot be
evised successfully, our data identify arch geometry as a
isk factor for late arterial abnormalities.
onclusions
othic arch geometry observed after successful CoA repair
s a strong predictor of large-artery abnormality in the
re-CoA arterial bed, including vascular thickening, stiff-
ning, and dysfunction. This arterial abnormality is present
n normotensive survivors of CoA repair. As arterial dys-
unction is also present in some subjects with Romanesque
ortic arch shape, the geometry of the aortic arch is not thenly contributor to the onset of hypertension after CoA
epair. Nevertheless, assessment of aortic arch geometry
sing MRI and studying vascular function in these subjects
ay be important in predicting the risk of late hypertension,
major cause of cardiovascular morbidity and mortality late
fter CoA repair. We would suggest that aortic imaging in
he future might therefore consider arch geometry, as well as
eing a screening tool for detection of discrete re-CoA or
ate aneurysm formation.
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